The MCM-41 was synthesized using CTAB as a template by sonochemical method and it was charactherized by FTIR, XRD, SAA, and TEM. Potasium was impregnated onto the MCM-41 using potasium acetate salt solution with K + concentrations of 0.80, 1.35, 1.86, and 2.49 wt.% to produce 
INTRODUCTION
One of the most potential fuels is biodiesel. Biodiesel research was initiated by Rudolf Diesel, in 1900 invented a gasoline diesel engine based on peanut oil. In its development, it is not only peanut oil that can be converted into biodiesel, but also cooking oil or palm oil can be converted into biodiesel 1 .
Palm oil has the largest percentage of palmitic acid and oleic acid compared to other oil sources 2 . It means that conversion of palm oil will produce more biodiesel.
Palm oil is a daily food ingredient used to cook. During frying process, unwanted complex reactions occur leading to oil damage such as oxidation, thermal polymerization, hydrolysis, and pigment degradation 2 . Used cooking oils, which are used repeatedly, may contain peroxide compounds, hydroperoxides, polymers, hydrocarbons, and other carcinogenic compounds 3 . The process of converting used cooking oil into biodiesel by alcohol or methanol requires a catalyst 4 . This catalysts are usually homogeneous base catalysts such as NaOH and KOH. However, the use of homogeneous base catalysts on conversion of used cooking oil usually produce a corrosive waste and the catalyst is difficult to be separated. So, it needs more effective catalysts which are easily separated and has a great activity for transesterification process such as heterogeneous base catalysts.
Many researchers reported that K 2 O/MCM-41 is one of the heterogeneous base catalysts that can be used in transesterification process. It can be prepared by modification of MCM-41 with a potassium salt solution and it provides an alkaline characteristic for MCM-41 in transesterification process. MCM-41 is a mesoporous material with a pore diameter of 2-50 nm, hexagonal-shaped pores, and silica as its counterpart, therefore a silica-rich raw material is required in MCM-41 preparation 5, 6 . Some researcher reported that Lapindo mud has a high silica content of 54.10 wt.% making it to be suitable as a source of silica in the synthesis of MCM-4 7, 8 . The synthesis of MCM-41 has been done in various ways such as synthesis using hydrothermal and non-hydrothermal method. Hydrothermal method requires a long time heating 9 . In other hand, non-hydrothermal methods does not require a long time heating, so the process is more efficient 5 . The MCM-41 synthesized using non-hydrothermal method produced MCM-41 with a lower order pores than that of hydrothermal method. One of alternative non-hydrothermal method in synthesis of MCM-41 is sonochemical method. The sonochemical method uses ultrasonic waves over a short period of time and it will affect the crystallization and reaction process.
In this work, synthesis of MCM-41 was carried out by sonochemical method using silica from Lapindo mud. The MCM-41 was then impregnated with potassium under variation of content of 
Instrumentation
The equipments used in this research were X-ray Fluorescence (XRF, PAN analytical 
Synthesis of MCM-41
Non-hydrothermal synthesis of MCM-41 was carried out by following Ifah 4 procedure. 1.5 g of silica was dissolved in 50 mL of aquabidest containing 3g NaOH and aging for 2 hours. The CTAB was dissolved in 45 mL aquabidest and stirred 
Transesterification of used cooking oil
The K 2 O/MCM-41 catalyst activity test was conducted by transesterification of used cooking oil. The transesterification process is carried out by refluxing methanol, used cooking oil and the catalysts. The transesterification was carried out at 50, 60, and 70 O C for 2 h. with mole ratio of methanol/ used cooking oil of 15/1. The amount of catalyst used for each transesterification process was about 10 wt.% towards the used cooking oil. After refluxing process, the mixture was separated using a centrifugator at 2000 rpm for 20 minutes. The ester product was separated and then washed with warm aquabidest. The ester product was then analyzed using GC-MS. The catalyst life-time determination was performed by reusing the catalyst for three times (2 h for each run). The used catalyst was washed with aquabidest and methanol and it was then dried at 100 O C for 4 h before it was reused.
RESULTS AND DISCUSSION

Extraction of Silica
The silica extraction from Lapindo mud were carried out using 3 steps by washing with H 2 O, reflux with HCl 6 M solution and NaOH 6 M solution. The purity of silica extracted from Lapindo mud was about 96.70 wt.%. The chemical composition of silica extracted from Lapindo mud is presented in Table 1 . This chemical composition data was obtained using XRF. Figure. 1 shows the FTIR spectra of MCM-41. An absorption peak at 1095 cm -1 in Fig.1(b) indicates the vibration of Si-O-Si group 10 . The absorption peaks at 1481, 2924 and 2854 cm -1 in Fig.  1(a) refers to the vibration of CH 2 and CH 3-N + groups in CTAB chain 6 . The FTIR spectra of the MCM-41 before and after the calcination treatment are showed in Fig. 1(c) and 1(d . The absorption peak at the 794 cm -1 comes from the stretching vibration of the Si-O-Si group, while the absorption peak at 450 cm -1 comes from the bending vibration of the Si-O-Si group 12 . The FTIR spectra of MCM-41 BK (before calcination) has some absorption peaks at 2924 cm -1 and 2854 cm -1 , which refer to the asymmetric and symmetric vibrations of the CH 2 group. The absor ption peak at 1450-1500 cm -1 indicates the existence of the cutting vibration of CH 2 as well as the asymmetric bending vibration of CH 3-N + . Thesee absorption peaks were disappeared on FTIR spectra of MCM-41 AK (after calcination). This result indicates that the CTAB had been removed in the process of calcination. o indicate the existence of a regular ordered structure on a MCM-41 [4] [5] [6] . It means that MCM-41 was successfully synthesized by sonochemical method in this work.
Characterization of MCM-41
Fig. 2. xRD spectra of (a) MCM-41 bK and (b) MCM-41 AK
The surface morphology of the MCM-41 synthesized in this work was taken by TEM and the TEM micrographs is showed in Fig. 3 . The bright part of the TEM image showed that there is no material in the section whereas in the dark indicate the existence of a certain material. The material in this case is the silica wall of the MCM-41. The figure indicates that the pore wall of the MCM-41 is quite regular. The same result was reported by some researchers 4 . The pore of the MCM-41 is beehive-like structure.
Characterization of K 2 O/MCM-41 catalyst
The amount of K + loaded onto the MCM-41 was determined by ICP. Table 3 showed the surface parameters of MCM-41 and K 2 O (4) /MCM-41 catalyst. After the loading of K + , the specific surface area of MCM-41 was reduced up to 70%. Similar result was observed on their total pore volume values. After the loading of K + , the total pore volume of MCM-41 was reduced up to 65%. This Figure 4 presents the adsorption-desorption isotherm of nitrogen gas on the MCM-41 and K 2 O (4) / MCM-41 surface. These adsorption-desorption isotherm pattern were indicated as type IV, which is characteristic for mesoporous material 10 . Hysteresis loop that occurred at P/P 0 = 0.4 leads to the formation of multilayer of nitrogen gas on the materials surface.
Effect of K
+ content towards biodiesel yield Prior to the transesterification of used cooking oil, first analysis of free fatty acid content (% FFA) of used cooking oil was carried out. The content of free fatty acids in the cooking oil was very low (0.1881%). So that the transesterification can be done without esterification process 5 . The results of transesterification of used cooking oil using Liu and Lampert 13 concluded that the process of transesterification of used cooking oils using methanol will more quickly when the temperature is raised near the boiling point of methanol. By the heating of the oil molecules, they will be dispersed and distributed into the methanol molecule and then reacts, so the glyceride bond will breaked to form methyl esters with K 2 O/MCM-41 catalyst. The heating process increases the movement of molecules of oil-methanol mixture resulting in collisions between molecules and providing sufficient energy to reach the activation complex and transesterifkasi reactions 14 . Low yields obtained at 50 O C were mainly caused by the low possibility esterification of free fatty acid. 
Determination of catalyst lifetime in transesterification reactions
The transesterification of used cooking oil using K 2 O (4) /MCM-41 catalyst at 70 O C was carried out within three times for determination of the catalyst lifetime. Table 5 shows yield of biodiesel obtained from transesterification of used cooking oil using K 2 O (4) /MCM-41 catalyst for three times. The results indicated a significant decreasing in the activity of K 2 O (4) /MCM-41 catalyst on the second and the third run. Fig. 7 shows plotting graph of reaction time vs yield of biodiesel. The catalyst lifetime was determined using regression linear formula obtained from the graph 5 . The linear regression is y = -5.74x + 88.62. By using the regression linear formula, the lifetime of the K 2 O (4) /MCM-41 catalyst is about 15.41 hours. it means that transesterification of used cooking oil using K 2 O (4) /MCM-41 at 70 O C will not produce biodiesel after 15.41 hours. 
